This paper presents a case study on using an ethno-botanical approach for compiling plant taxonomy data. Introductory chapters deal with the study area in the semi-arid eastern part of Kenya, describing its physical characteristics and the various vegetation types. A checklist is presented of all woody plants found in the area. The plants are arranged alphabetically by their scientific names. Local vernacular names in the Malakote (also known as the Ilwana), Orma and Somali languages are included in the check-list. In addition, a separate list is presented with the vernacular names arranged alphabetically.
INTRODUCTION
Background and aim of the check-list The identification of and communication on indigenous trees is often a problem. Professional taxonomists deal with the scientific names of plants, foresters mostly need to know a more narrow range of plants, whereas the local population often have considerable knowledge on both the identification and uses of plants (see e.g. Riley & Brokensha, 1988; Stiles & Kassam 1991) but usually only in their own language.
This study was conducted under the Bura Forestry Research Project implemented jointly by the Kenya Forestry Research Institute (KEFRl) and the University of Helsinki. The project formed part of the Bura Fuelwood Project. The aim of the project was to provide trees for fuel and other needs for the recently settled population of the Bura Irrigation and Settlement Project. In addition to research within the irrigation scheme, it soon became apparent that there was a need to study also the natural vegetation of the area.
In Bura the difficulties to study the indigenous forest were realised in 1984, when permanent sample plots were established in the riverine forest to monitor the effects of the increasing human population. While the local people could name the trees in the forest often down to subspecies level, the forestry officers found it difficult to connect the local names with certainty to their scientific equivalents using the only available book, Kenya Trees and Shrubs (Dale & Greenway, 1961) . The project also initiated collection of indigenous tree seeds jointly with the World Food Programme. Due to the diversity of the species in the lower Tana floodplain, and the positive response to the programme mainly by the drought-affected Orma pastoralists, the forestry project in Bura acquired a large collection of seeds but with the local names as the only available reference. Since the seed alone could not be used conclusively to identify trees and since neither the Orma nor the Malakote (also known as the Ilwana) are represented in the vernacular names of Dale & Greenway (1961) , the compilation of a comprehensive check-list of woody plants was initiated.
The aim was to compile a check-list to facilitate communication between the foresters and the local population in forestry activities. The check-list would provide a basis for further studies of the indigenous trees and shrubs and create an avenue for non-botanists to identify trees in Bura and adjoining areas. It would also facilitate administrators and foresters to address people in the area on subjects concerning trees in a language that the people understand.
The local population Traditionally the area has been inhabited by pastoralists in the bushland and agriculturists living along the Tana River. The indigenous peoples in the area are the semi-nomadic Cushiticspeaking Orma, including an Orma sub-group Wardei, and the sedentary agriculturists, Malakote (or Ilwana), belonging to the bantu-speaking group. Somali groups also frequent the area, especially during the dry season and due to recent development schemes. The increasing Somali presence in Bura made it necessarY to include also the Somali vernacular names in this study.
The Malakote, who number between 7,000 (Arap Bor, 1986, pers. comm.; Mwaura, 1988, pers. comm.) and 15,000 (Hughes, 1985) are living on the floodbanks of Tana River, from Garissa in the north to Masabubu, near Hola in the south. Their main crops are maize, rice, bananas and a variety of vegetables. Important is also fish and honey, both as food and commodities for earning cash. The raw material for most household goods, house construction, tools, weapons and fishing and trapping equipment has been collected from the forest.
The Orma belong to the Eastern Cushitic speaking peoples of the Oromo language group (Ensminger, 1984; Spear, 1981) originating from southern Ethiopia. The Orma, numbering today about 30,000 people (Kelly, undated) , are living in the savanna area, mainly in Tana River District. The Orma are divided into three sub-groups corresponding geographically with the north-south gradient of ecological zones; between Garissa in the north and Tarasa in the south. This particular study is concerned with the northern-most group, the Hirimani Orma.
The Orma keep cattle, goats, sheep as well as some donkeys mainly for transport, and a few camels. Occasional subsistence agriculture is also practised. The animals as well as their products, farming and trade in small scale are all important for the subsistence of Orma peoples (Ensminger, 1984) . Most of the material culture is made of raw material from the woody vegetation: milk and water containers, house building materials, dyes, preservatives etc.
Although Orma and Malakote peoples have a different mode of living and are of different origin, there has been interaction between the peoples throughout history. This is reflected in agreements on where Orma cattle can be watered along the river or in exchange of goods, such as milk, grains, animals, or in transport assistance between the Orma and Malakote. This is also manifested in loan words in both languages, for example when naming trees.
The study area
The study area is located in Bura, Tana River District, Kenya just south of the equator at 1°06' S and 39°56' E about 100 m above sea level ( fig. 1) . According to the agro-meteorological classification Bura belongs to Zone VII, which has the lowest production potential and is suitable only for nomadic pastoralism (Sombroek et al., 1982) . Meteorological data has been collected at the Bura Irrigation and Settlement Project since 1983. Rainfall is bimodal, low and erratic. Mean annual rainfall (1983 Mean annual rainfall ( -1992 was 372 mm/year. Mean monthly maximum temperatures were 33.4°C and mean minimum 22.5°C. Mean potential evaporation (class A pan) was 2,336 mmlyear (Otsamo et al., 1993) .
Geologically the area belongs to alluvial fan plains, which have been remodelled under fluviatile conditions and is part of the sedimentary basins of eastern Kenya (Muchena, 1987) . Geomorphologically the area can be divided into a floodplain along the Tana River and the ephemeral streams, consisting of young alluvial soils, and a plain consisting of old alluvial soils. The soils are developed on sediments from undifferentiated basement system rocks (Sombroek et al., 1982) . Major soils of the old alluvium are aridisols and vertisols. The young alluvium is characterised by entisols. The plain has very gentle primarily west-east slopes, with gradients from 1-3%. The gradient of the north-south slope is less than 1% (Muchena, 1987) .
Vegetation
The overall natural vegetation in Bura is very sparse except near the river where tall evergreen forest is sustained. The vegetation consists of thorny bushland or wooded grassland of varying density and species composition. The predominant vegetation type is Acacia-Commiphora bushland (Pratt et al., 1966) . The ground cover usually consists of tufted grass or the saltresistant shrub Salsola dendroides. There are, however, distinct differences in vegetation between the various physiographic dryland units.
Several attempts have been presented to classify the vegetation of the area. A total of ten different associations with three additional sub-categories were identified during a feasibility study on the irrigation potential of the Lower Tana Basin (FAO, 1967) . In another study (FAO, 1973 , cited in Allaway, 1979 , six major vegetation types were identified.
Classifications of the floodplain area, including the riverine forest have been presented in studies by Allaway (1979 ), Homewood (1978 , Hughes (1985) and Marsh (1976) . Hughes (1985) distinguished five major forest types with two additional sub-types in her study on the ecology of the Tana River floodplain forest. These classifications are, however, primarily botanical and for scientific use rather than providing suitable entities for practical management and land use classification.
The riverine forest has considerable conservation value. Many of the trees are those typical to riverine and ground water habitats, which primarily depend on floods and seepage from the river (Marsh, 1978) . Populus ilicifolia, commonly known as the Tana River Poplar, is an endemic riparian tree occurring in small patches along the Tana, Athi and Ewaso-Nyiro river systems (Dale & Greenway, 1961) . It is classified as endangered by FAO (1986) , and the World Conservation Union (lUCN, 1978) . Both subspecies ofAcacia tortilis occurring in Bura are included on the list of endangered tree and shrub species by FAO (1986) . Similarly species of fauna, such as the Tana Mangabey (Cercocebus galeritus galeritus) and the Tana River Red Colobus (Colobus badius rufomitratus) have been rated as endangered and rare (IUCN, 1978) .
METHODS
The field work was conducted during two periods. The first botanical survey was made in April- May 1986 , and the second one from November 1986 to March 1987.The vernacular tree names were further counter-checked in Bura in January-February 1988. Hughes, 1987) First botanical survey A preliminary check-list, covering about 130 indigenous species, was compiled during the long rains in April-May 1986 (Gachathi, 1986 . The purpose was to compile a baseline list of indigenous woody species for the area. The fIrst survey made extensive use of scientifIc species identifIcation of earlier botanical work in the Bura area by FAO (1967 FAO ( , 1973 , Andrews et al. (1975) , Allaway (1979) , Homewood (1978) , Marsh (1978) and Hughes (1985) . The vernacular names, which were used to identify trees in the sample plots in 1984, were also utilised. The survey was jointly conducted by a research team from KEFRI and the Bura Forestry Research Project, together with a group of local people, who represented the main ethnic groups traditionally living in the Bura area (appendix I).
The botanical samples were identified at the East African Herbarium in Nairobi. Local names were collected during the field work. The vernacular names in the preliminary check-list were tabulated during the taxonomic identification at the herbarium, using the information from the field work and that of the herbarium. The preliminary list (Gachathi, 1986 ) included a section with scientific plant names, with different vernacular equivalents, including Borana, Malakote, Orma, Pokomo, Somali and occasionally English, Kamba and Swahili plant names. It also included sections with Borana and Pokomo plant names and their scientific equivalents, compiled from the records of the East African Herbarium. These names covered primarily the indigenous trees, shrubs and woody climbers. A few perennial herbs were also included due to their conspicuousness, abundance or usefulness in the economy of the local people.
Second botanical survey A second survey was conducted from November 1986 to March 1987 in connection with a follow-up study on the traditional uses of the indigenous trees and shrubs in the Bura area. During this study both the methodology and objectives were more specific, based on the experience from the first botanical survey. The study on the traditional uses applied a range of methods to finalise the check-list and to compile the baseline information on the uses of plants (table I and appendix I).
All the local plant names were verified and counter-checked by specimen. The Malakote and Orma plant names were collected and confrrmed by members of their respective ethnic groups. The Somali names were collected primarily with the help of one member of the research group, who was a Somali-speaking Orma-Wardei. These names have not been checked by a true Somali. Although Somali is a written language the names were phonetically transcribed and the spellings used are purely the authors' work. The authors relied largely on the card index at the East African Herbarium, where Somali plant names mostly from the North-Eastern Province of Kenya are represented. Imperfection of spellings in this case cannot be ruled out. These names, however, should serve the purpose of the check-list.
In February 1987, four school certificate leavers were employed to conduct interviews on plant uses in the villages in the Bura area (appendix I). Another aim was to verify the check-list simultaneously. The vernacular names were further checked by the Chief of Chewele Location and the headmaster of Tune Primary School together with a group of elders.
Cooperation with the local administration During the entire period considerable support was given by the District Officers of Buraand the Chiefs of Bura, Nanighi and Chewele Locations respectively. The research team addressed six meetings in Bura and Chewele Locations. The aim of these were to:
(I) Capture any additional tree names that could have been omitted during the botanical surveys, and (2) Discuss and create an awareness of the deteriorating environment and the disappearance of threatened tree species in the riverine forest in particular.
The venues were arranged so that representatives of both the Malakote and the Orma peoples could participate. In addition to the local villagers Chiefs, Assistant Chiefs, Headmen, political leaders, leaders ofwomen's groups and elders were present at the meetings. They were scheduled as follows: Vegetation classification During the forestry research work in Bura the indigenous forest was tentatively divided into three vegetation types. The present study further confIrmed this classifIcation as a practical management tool. Three broad types were distinguished: riverine forest, transitional zone (between the riverine forest and the dry bushland) and dry bushland (including the ephemeral streams).
Riverine forest
The riverine forest is mainly evergreen and extends for approximately 1-3 km on both sides of the river. The high canopy species in the riverine forest include Acacia elatior ssp elatior, A. robusta (A. c/avigera) 
Species per family >21
16-20 11-15 6-10 (8) Amaranthaceae, Boraginaceae, Celastraceae Anacardiaceae. Compositae. Malvaceae, Moraceae, Salvadoraceae, Sapindaceae, Acanthaceae. Asclepiadaceae, Ebenaceae, Gramineae, Liliaceae, Palmae. Pedaliaceae. Solanaceae, Verbenaceae, Agavaceae. Balanitaceae. Bignoniaceae, Bombaceae, Cucurbitaceae, Cyperaceae, Labiatae, Meliaceae, Sapotaceae, Sterculiaceae. Vitaceae Annonaceae. Aristolochiaceae, Chenopodiaceae, Convolvulaceae. Dichapetalaceae, Erythroxylaceae, Flacourtiaceae, Flagellariaceae. Guttiferae, Hernandiaceae, Loganiaceae, Loranthaceae. Lythraceae, Meniapermaceae, Moringaceae, Olacaceae, Opiliaceae, Passifloraceae. Portulaceae, Rhamnaceae. Salicaceae.
Simaroubaceae, Tamaricaceae, Typhaceae, Violaceae
Transitional zone
As one moves from the dry bushland towards the riverine forest the vegetation gradually gets denser and taller. The strip of land lying between the two main vegetation. types is unique in that it consists of most of the species that are found in the two main zones. Characteristic species are Acacia tortilis, Dobera loranthifolia, Lawsonia inermis, Grewia plagiophylla and Terminalia brevi pes.
Dry bushland
The bushland is dominated mainly by thorny shrubs with scattered tufted grasses and a few trees. It is in drought-dormant condition for much of the year, but leaves sprout immediately after or just before the onset of the rains. Characteristic shrubs areAcacia reficiens ssp misera, A. bussei, A. melli/era, Cadaba glandulosa Species identification A total of 228 species, covering 64 families, were identified both from the riverine forest and the bushland by their scientific names. Malakote names were found for 167, Orma names for 190, and Somali names for 138 of the species. The results are presented in a check-list, which consists of two parts. In part one, all plants are arranged alphabetically according to their botanical names, which are as complete as possible. They include the authority, synonyms and family. The botanical name is followed by its local name equivalent in the Malakote, Orma and Somali languages. The vernacular names include the synonyms and distinct forms of pronunciation. All the local names are in capital letters throughout the check-list, and their corresponding languages are put in brackets immediately after them, abbreviated to their first character. Part two is composed of the vernacular plant names in Malakote, Orma and Somali, arranged in alphabetical order with their botanical equivalents. Synonyms and distinct forms of pronunciation appear as separate entries in part two of the list.
Neither Malakote nor Orma is a written language. Thus the Malakote and Orma vernacular plant names where transcribed phonetically. However, although Somali is a written language, these names were also transcribed phonetically. Vernacular synonyms and distinct forms of pronunciation appear as separate entries in part two of the list.
Families and genera
The frequency of families and genera of the plants included in the check-list is presented in tables 2 and 3. The specimens are deposited at the East African Herbarium in Nairobi, the Kenya Forestry Research Institute in Muguga and the Department of Forest Ecology, University of Helsinki, Finland.
DISCUSSION
The study confirmed the richness and accuracy of local knowledge in species identification. It also indicated, that by combining local vernacular plant identification with taxonomic expertise, botanical surveys can be conducted more cost-efficiently and comprehensively (e.g. Johansson et al., 1987; Gachathi, 1986) . Local people, such as the Malakote and Orma, who depend on the forest resources for their living, can sometimes make distinctions more precisely than professional foresters or taxonomists (Johansson & Alakoski-Johansson, 1988 ). These distinctions are, apart from naming of species or subspecies, referred to specific morphological or phenological differences by the people themselves. The study provided a comprehensive list of woody plants but also revealed a wealth of local knowledge on plants and the environment.
The knowledge on the uses of plants in Bura lead to another study, which covered plant uses and the role of woody plants in the two local ethnic societies (Alakoski-Johansson, unpublished) . The study approach may also contribute to the identification of species which may be threatened and require protection measures or identification of in situ conservation areas (Gachathi, 1986) .
The collected vernacular names represent local peoples naming of plants. Specialists, such as herbalists and magicians, are known to have synonyms for commonly known names.ln this study the focus was on everyday knowledge, due to the practical scope and orientation of the work. Thus the limited range of synonyms and distinct forms of pronunciation included in the list reflect this focus. The importance of the study was appreciated by the local people. The interest in local names was felt as an expression of regard of the local culture and triggered off proposals and discussions on the general need to preserve cultures under pressure. Many of these socio-cultural issues were covered more in depth in the study on tree uses (AlakoskiJohansson, unpublished).
The scientific-vernacular check-list provides a common platform for communication between the outsiders or experts and the local community. It has also become increasingly clear that sustained management of forest resources without the involvement and consent of the people concerned is extremely difficult. A communication platform, such as this check-list, can be a valuable tool to a greater insight of the local role and use offorests. 
